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Chapter I: Introduction
As contemporary education moves more and more online, multimedia has become an
important aspect of the delivery of educational resources whether augmenting in-person, blended
or distance courses (Al-Tarawneh, Al-Tarawneh, Alzboun, 2011; Martinez-Torres, Toral &
Barrero, 2011). The multimedia eLearning module plays a targeted role within the broad
spectrum of multimedia. It has a variety of uses including expanding classroom activities,
facilitating flipped classroom assignments or providing stand-alone, self-paced learning (AlTarawneh, et al. 2011; Clark & Mayer, 2011; Lancellotti, Thomas, & Kohli, 2016; MartinezTorres, et al., 2011; Muthukumar, 2005). Multimedia when used as a learning tool is successful
because it engages both verbal and visual channels of cognitive processing simultaneously, thus
enhancing the retention of knowledge (Dousay, 2016; Mayer, 2014). Designing successful
multimedia modules is a tricky and rigorous process that should be grounded in solid
instructional design analysis (Hartman & Fial, 2015; Millery, Hall, Eisman & Murrman, 2014;
Mune, Goldman, Higgins, Eby, Chan & Crotty, 2015). Unfortunately, there are too few practical
examples available to aspiring designers and developers that demonstrate both multimedia best
practices along with the accompanying instructional design process.
The objective of this portfolio is to provide examples of multimedia modules that have
been effectively implemented, review the design process necessary to create those modules, and
in so doing, provide a meaningful resource for educators who are incorporating multimedia
eLearning modules into their course materials. The portfolio is divided into five chapters, each
exploring an aspect of this purpose. Chapter One serves to introduce the background of
multimedia, convey the theoretical framework for the analysis of the modules and the rationale
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for demonstrating best practices in multimedia module design. Chapter Two outlines the
literature review that supports the theoretical framework, including case studies that describe the
instructional design (ID) process necessary to the development of multimedia modules. Chapter
Three describes the portfolio products. This includes two multimedia modules made prior to this
portfolio and two products made specifically for this portfolio: two multimedia modules along
with the ID document that informed their development. Chapter Four presents these four
portfolio products. Chapter Five reflects upon the instructional design and development process
with a comparative analysis of the products. Ultimately, the demonstration and analysis of
eLearning best practices provided in this portfolio adds an effective resource to the currently
available literature on the topic.
Theme
This thematic section of the portfolio is divided into four subheadings that (a) outline the
background of multimedia, (b) describe the best practices standards of Principles of Multimedia
Learning (PML) and Cognitive Theory of Multimedia Learning (CTML), (c) discuss why
multimedia is important as a contemporary learning tool, and (d) outline the best-practices
theoretical framework guiding the portfolio analysis.
Background. Multimedia in learning is an old idea. It is defined by Mayer (2014) as the
combination of pictures and images. As a result, any presentation of the two together can be
considered multimedia so in that respect, it is difficult to put an absolute date on the innovation.
Technology in multimedia learning stretches back to the 1920’s with the advent of film, and
since film, each new medium – radio, television, video – has been touted as the next revolution
in multimedia education. While each has augmented the classroom, not one of those innovations
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has completely transformed the educational experience away from a relatively teacher-centered
model (Clark & Mayer, 2011; Mayer, 2014). With the advent of digital technology, computers
and online distance education, integration of multimedia has become more imperative
(Bassendowski, Petrucka, & Salgado, 2010; Toetenel, & Rienties, 2016). As new theories of
education have developed, it has become clear that multimedia not only enhances but transforms
the educational experience (Jaggars & Xu, 2015; Martinez-Torres, et al., 2011). As instructors
cannot be physically online, pedagogy has shifted away from a teacher-centric presentation and
towards a learner-centric approach (Bangert, 2004; Clark & Mayer, 2011). Constructivism is a
theory of education that complements a learner-centric approach by advancing the sharing of
open source materials. It calls for active and authentic learning and encourages students to foster
their own learning while instructors act as facilitators rather than knowledge-givers (Bangert,
2004; Rock, Coventry, Morgan & Loi, 2016). Multimedia eLearning compliments the
constructivist model by enabling interactive learning, user control and self-directed learning (AlTarawneh, et al., 2011; Bangert, 2004). In order for multimedia learning to be most effective,
best practices standards, as understood through PML and CTML, should be implemented.
PML and CTML. Mayer introduced the Principles of Multimedia Learning (PML) and
Cognitive Theory of Multimedia Learning (CTML) in his seminal text Multimedia Learning first
published in 2001. His list of twelve principles (see Table 2.1) outline the major features of
multimedia learning that should be considered and incorporated into designing multimedia used
without in-person interaction. For instance, the redundancy principle states that visuals should be
explained by visual text or audio, but not both, whereas the coherence principle states that
extraneous material should be removed from the design to avoid cognitive overload.
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Mayer’s Theory of Multimedia Learning shows that people learn when they construct
knowledge from the combination of words and pictures (Mayer, 2014). Out of this theory,
CTML posits that dual-channel processing – words and pictures – allows for more effective
knowledge acquisition into working memory. As individuals have limited resources for cognitive
processing, with a high tendency towards cognitive overload, the goal of successful multimedia
learning is to present material designed in such a way that extraneous processing is eliminated,
essential processing is supported and generative processing is encouraged (Clark & Mayer,
2011). PML offers a guide towards effective design of multimedia eLearning that supports the
highest level of cognitive processing without cognitive overload. Appropriately designed
multimedia can help to create learning environments that reach beyond the physical classroom.
Why Multimedia? Clark and Mayer stated that, “Greater media capabilities do not
necessarily ensure more learning” (2011, p. 12). It is important to consider how technology is
used, being careful to always integrate technology for the sake of learning (Millery, et al., 2014).
Within this context multimedia modules have a great deal of flexibility (Dousay, 2016;
Lancellotti, et al., 2016; Lee & Ryu, 2013; Mayer, 2014). Practically, they may be used within
in-person, hybrid and distance courses, to provide interactive, authentic learning experiences for
students. They may be used to augment in-class assignments as well as provide free-standing
ones, used as resources, or to deliver original content. Their inherent interactivity and ability to
be self-paced, model contructivist ideals (Al-Tarawneh, et al., 2011; Bangert, 2004).
Furthermore, most students now expect multimedia to be integrated into coursework
(Bassendowski, et al., 2010; Mune, et al., 2015) and multimedia modules have been shown to
increase learning motivation (Dousay, 2016; Jaggars & Xu, 2015). Creating multimedia modules
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can be a time-consuming and expensive process, however, and should not be taken up lightly
(Al-Tarawneh, et al., 2011; Hartman & Fial, 2015). Whereas multimedia promises a higher
engagement in learning, poorly designed or ill-considered modules can sabotage the learning
process through cognitive overload (Clark & Mayer, 2011).
Best Practices Framework. Because poorly designed multimedia can be damaging to
the learning process, it is imperative that multimedia modules be designed through a rigorous ID
process that analyzes for need, audience and possible solutions, with a development process that
includes evaluation and revision (Smith & Ragan, 2005). As Clark and Mayer (2011) noted,
eLearning is one of many solutions, not the only one. However, once the decision is made to
develop multimedia modules, the analysis undertaken in the ID will guide the developer towards
the best multimedia solutions to support the learning goals of the intended audience (Hartman &
Fial, 2015; Millery, et al., 2014; Mune, et al., 2015). The products in this portfolio have been
developed through an ID process in accordance with Mayer’s PML and CTML (Clark & Mayer,
2011; Mayer, 2014). This portfolio demonstrates how PML and CTML have been incorporated
into the multimedia modules. To determine whether the modules support learning potential, the
Seven Principles for Good Practice in Undergraduate Education (Chickering & Gamson, 1987),
as they have been revised by Bangert (2004) to emphasize constructivist learning theory and
online learning, will be discussed throughout analysis. Gagné’s Nine Events of Instruction
(Gagné, Briggs & Wager, 1992) will be applied to the design to determine the successful
integration of learning outcomes. For the purposes of this portfolio, this theoretical framework is
synthesized below (Figure 1.1) under the umbrella of eLearning Design Theory (EDT). Through
EDT, the discussion provided in this portfolio is intended to support educators and designers in
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understanding what good development looks like, and how pedagogy and ID support multimedia
module production.

Figure 1.1 eLearning Design Theory

Rationale
PML and CTML provide excellent guidelines for understanding the pedagogy of how
students learn and under what conditions. As multimedia continues to be used more frequently in
education, educators will need support resources to help them achieve high quality multimedia
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eLearning modules (Millery, et al., 2014; Muthukumar, 2005). PML and CTML supply
pedagogical foundation, however they do not specifically outline how those best practices may
be successfully applied. This portfolio shows those best practices put to use; it demonstrates the
application of multimedia principles through authentic examples with targeted learning outcomes
that have been developed through ID. In so doing, this portfolio adds a meaningful resource to
the available literature.
In order to explore the application of best practices for multimedia eLearning module
design, it is important that both PML and CTML, as pedagogical foundations, be explored.
Additionally, how those best practices affect and encourage learning must be demonstrated. The
Chapter Two literature review will explore multimedia eLearning modules from the following
thematic perspectives: (a) Best practices for multimedia and pedagogy for eLearning, (b) the
necessity and efficacy of multimedia eLearning modules in contemporary education, and (c)
exploration of the ID process involved in the creation of eLearning modules.
Problem Statement
There are many case studies that outline the need for multimedia modules as well as the
practices and procedures of the ID process leading up to the development of modules (Hartman
& Fial, 2015; Millery, et al., 2014; Mune, et al., 2015). Literature describing the development
process itself and the application of PML to successful multimedia modules, along with visual
design features that augment assimilation of PML is more difficult to obtain. As educational
institutions call for more online learning options and students expect to see its integration,
whether in-person, blended or distance education (Bassendowski, et al., 2010; Mune, et al.,
2015), literature that emphasizes the practical implementation of PML provides a meaningful
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resource for practitioners. For instructors new to multimedia who may not have adequate oncampus support resources, those without guidance in how to apply best practices, or those
lacking pedagogical training in the field of eLearning (Clark & Mayer, 2011; Martinez-Torres, et
al., 2011; Rock, et al., 2016) this portfolio presents practical support.
Developing visual design for multimedia modules does not need to be a mysterious affair,
however research emphasis tends to be on the principles themselves and whether their use
positively affects learning (Clark & Mayer, 2011). Whereas that issue is addressed in this
portfolio, how principles are communicated through good visual design is emphasized. The
purpose here is to demonstrate how PML is practiced through the visual as well as instructional
design of the products and in so doing, provide source material for future eLearning designers.
Significance
Understanding the pedagogical significance of multimedia learning – the use of both
words and pictures together – and best practices for design focused on PML is imperative to the
creation of effective eLearning modules. Instructors or programs not creating their own
multimedia modules will still need this knowledge in order to effectively incorporate and
recognize high quality materials that align with learning objectives and program goals.
Ineffectual materials that are poorly designed and with extraneous features, can have a negative
rather than positive impact, eliminating the usefulness of the technology, increasing cognitive
load and reducing motivation in learners (Clark & Mayer, 2011; Muthukumar, 2005). In
contemporary higher education, multimedia is here to stay (Martinez-Torres, et al., 2011).
Understanding multimedia best practices is necessary to ensure that implementation has a
positive and efficacious impact on the programs for which it is used.
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The products presented in Chapter Three have been produced to model best practices by
following a rigorous ID process and intentional development that incorporates PML in alignment
with learning objectives. The products presented in this portfolio, four eLearning multimedia
modules and an instructional design document, show the effectiveness of multimedia design.
Chapter Four presents the products with notes aligning features in the modules with PML.
Chapter Five reflects upon the module development, by comparison contrast through the prism
of ID. The products in this portfolio serve to effectively demonstrate, on both a theoretical and
practical basis, the Principles of Multimedia Learning for higher education, effectively helping to
fill in the targeted gap in the research literature.
Definition of Terms
Authoring Tools: Software applications used in the creation of multimedia modules.
Microsoft Powerpoint, Adobe Captivate and iShowU HD will be referenced in this portfolio.
Best-practices: A tested and agreed upon set of standards by experts in the field utilized
to produce the highest quality results.
Blended Courses: Blended courses, also called Hybrid, combine both in-person
classroom experience with online delivery of some components of the course.
Cognitive Processing: Extraneous processing obstructs the ability to learn often through
too much detail, not effectively organized; essential processing is targeted at the core material
that must be learned; generative processing supports greater understanding of the material with
the ability to make sense of and apply the material (Clark & Mayer, 2011).
Cognitive Overload: Learners have a limited ability to process information into working
memory. When too much information is input during the learning process, learners are not able
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to effectively process and integrate the extra information, leading to cognitive overload (Clark &
Mayer, 2011).
Constructivist Model: The constructivist model of learning assumes that learners are
active participants in the learning process, constructing their own meaning and knowledge from
experience gained through authentic learning, collaboration, diverse approaches and active
feedback. Recommended for eLearning environment design and delivery (Bangert, 2004).
eLearning: Content and instruction delivered through media devices (computers, tablets,
mobile devices) (Clark & Mayer, 2011). Likely used in contemporary distance education, which
is most likely to be delivered online. It is often used to supplement in-person or blended courses.
eLearning Modules: A self-contained lesson or set of lessons designed to be delivered
electronically, whether to augment course material in the classroom or beyond the classroom.
Multimedia modules will contain both words and pictures (per the Multimedia definition) and
often contain interactivity such as games or quizzes.
Learner-Centered (Learner-Centric): A theory of learning that encourages authentic
and active learning based around learner discovery. In this model, the instructor becomes a
facilitator for such meaningful learning rather than the imparter of knowledge (Bangert, 2004).
Multimedia: The presentation of a combination of words (text or spoken) and pictures
(moving or still) that are delivered simultaneously. Multimedia presentation requires material to
be presented with two or more devices, e.g.: screen and speakers (Mayer, 2014).
Multimedia Learning: Refers to learning that “encompasses building mental
representations from words and pictures, and multimedia instruction includes words, both written
and spoken, and pictures intended to promote learning” (Dousay, 2016, p. 1253). Multimedia
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Learning Theory states that student learn better from words and pictures. In processing the dual
channels of both words and pictures simultaneously, learners more effectively assign new
knowledge to working memory (CTML) (Clark & Mayer, 2011).
Self-directed Learning (Learner Control, Self-paced): In multimedia module learning,
self-directed learning allows the learner to take control of how the learning will be paced or
ordered, often through navigation controls (Doolittle, et al., 2015).
Teacher-centered (Teacher-centric): Traditional-style teaching relying on the teacher
as expert bestowing knowledge and the learner as passive receptor (Bangert, 2004).
Summary
This introductory chapter served to present the background, theme, rationale and
significance for the practical analysis and demonstration of successful multimedia modules.
ELearning modules provide a useful resource for educational practitioners, helping to close the
gap on the lack of pragmatic examples in the research literature combining both application and
theory. As multimedia learning becomes more prevalent, such examples are necessary to ensure
educational multimedia eLearning materials are developed to the highest standards. Adhering to
the framework of eLearning Design Theory will ensure that best practices and pedagogy align in
design and development. The Chapter Two literature review will include a discussion of best
practices for multimedia and pedagogy for eLearning as it applies to undergraduate learning, the
contemporary necessity and efficacy of multimedia eLearning modules, and case studies that
describe the instructional design process.
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Chapter II: Review of Literature
The goal of this portfolio is to make available research-based, systematically-designed
and developed multimedia modules as examples for future designers and developers. In order to
prepare to analyze and demonstrate the effectiveness of eLearning multimedia modules, a review
of pertinent support literature must be undertaken. Chapter One outlined the background and
theoretical framework for undertaking such an exploration. This chapter will synthesize both
foundational and contemporary literature that investigates the subject from the following
subthemes: (a) best practices for multimedia and pedagogy for eLearning, (b) the necessity and
efficacy of multimedia eLearning modules, and (c) case studies that describe and support the ID
process.
Methodology of Literature Review
Research began with two important texts on the subject, The Cambridge Handbook of
Multimedia Learning (Mayer, 2014) and e-Learning and the Science of Instruction (Clark &
Mayer, 2011). These texts were chosen because of their historical importance in the field. Added
to these as foundational texts, were Gagné’s Nine Events of Instruction (1992) and Chickering
and Gamson’s Seven Principles for Good Practice in Undergraduate Education (1987). These
texts, whereas older than might be expected in a graduate portfolio, are the foundation of
eLearning Design Theory (EDT) and provide the basis for the pedagogical approaches explored
in this portfolio.
To search for contemporary literature, database access began with Academic Search
Premier, leading to ERIC (EBSCO), google scholar and directly through academic journals such
as Research in Technology. Keywords included: multimedia, eLearning, online learning,
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interactive media, video tutorials, multimedia principles, self-directed learning. Every effort was
made to find literature that explored the contemporary application of eLearning modules.
Because the technology is moving quickly and the research is targeted towards a specific kind of
eLearning, this literature review allows for an overlap between broader multimedia approaches
(online learning, Learning Management Systems, video, Web 2.0, etc.) and the more defined
area of multimedia eLearning modules that this portfolio seeks to address. Aside from the
foundational texts, most of the literature falls into the categories of case studies and experimental
research in order to explore how best practices in both the design and developmental processes
have been implemented.
Analysis of Literature
The analysis of literature will follow up on the background and framework provided in
Chapter One by first exploring important literature related to the best practices and pedagogy of
multimedia design, including contradictions that may occur in implementation of those
guidelines. Why multimedia is now so important in contemporary education will next be
explored, followed by case studies into the design and implementation of multimedia modules.
Best Practices and Pedagogy for Multimedia Learning. In order to analyze the success
or impact of multimedia eLearning, it is important to explore the foundational best practices best
represented through the work of Richard Mayer. This section will explore his seminal theories as
well as outline the pedagogical framework for multimedia practice. Subthemes explored here
include: (a) best practices for multimedia design, (b) pedagogical support and (c) the inevitable
contradictions that may occur through practice.
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Best Practices for Multimedia Design. With his Principles of Multimedia Learning
(PML), Mayer (2014) laid out the framework for best practices in the creation of multimedia
presentations. The Cognitive Theory of Multimedia Learning (CTML), developed by Mayer as
the basis for the multimedia principle, was founded on the idea that “meaningful learning” (p.
55) occurs with the processing of words and pictures together, thus taking advantage of the dualchannel processing capabilities of the human brain. How those words and pictures are organized
in relationship to one another, and whether the words are visual or spoken, and by who they may
be spoken are the driving forces in good design, or best practices in the development of
multimedia modules.
PML (Table 2.1) consists of twelve foundational principles that when used in multimedia
design, engage with the inherent ability of learners to process information. Mayer broke down
cognitive processing into three areas: extraneous – that which increases cognitive load through
additional, but unnecessary design, essential – that which targets the most relevant material, and
generative – that which may use the essential material at a more complex, synthesized level,
sparking motivation (Clark & Mayer, 2011). The multimedia principles are intended to work
towards eliminating unwanted or enhancing useful cognitive processing, while ultimately
forming generative cognitive activity. Therefore, principles such as coherence, signaling and
redundancy are targeted towards reducing extraneous processing whereas segmenting and
modality are considered enhancements for strengthening essential processing (Mayer, 2014).
When two principles are employed simultaneously, such as redundancy (concurrently providing
the same material in different forms) and modality (giving preference to pictures and narration
over animation and text), they may enhance or compete with one another. Dousay (2016) found
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in studying these two principles side by side, that the overlap between them created interest in
the learners (and thus contributed to motivation), even as they somewhat annulled each other. As
a result, it is important to complement multimedia principles with the pedagogical foundations
that help designers to understand how students learn, matching PML to instruction.

Table 2.1 Mayer’s 12 Principles of Multimedia Learning

Note. Adapted from Mayer (2014).

Pedagogical Support for Multimedia. Chickering and Gamson (1987) developed the
Seven Principles for Good Practice in Undergraduate Education well before the upsurge in
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multimedia eLearning. These principles (Table 2.2) emphasize practicing educational approaches
that create active and cooperative learning environments based on communication between all
involved parties (teacher-learner, learner-learner). These goals are more easily achieved in an inperson environment. At their core they acknowledge that all parties are responsible for learning,
a step away from the traditional model of teacher-centric, lecture-driven delivery.

Table 2.2 Seven Principles of Good Practice in Undergraduate Education

Note. Adapted from Chickering & Gamson (1987).

Bangert applied the Seven Principles to online learning in his 2004 study. He emphasized
their importance because online learning, by its very nature, must move from a teacher-centric
model of delivery to a learner-centric delivery. He applied constructivist learning theory, echoing
Chickering and Gamson by stating that, “The constructivist model of learning is premised on the
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notion that learners actively construct their own meaning and knowledge from their experience”
(p. 219). Constructivist learning includes active learning, collaboration, and individual learning
approaches, all methods that figure highly on the list of Seven Principles and that can be blended
into multimedia eLearning, intersecting with PML (Al-Tarawneh, et al., 2011; Jaggars, et al.,
2016; Lancellotti, et al., 2016; Martinez-Torres, et al., 2011; Muthukumar, 2005; Rock, et al.,
2016). Throughout the study, Bangert drew clear relationships between the Seven Principles and
constructivist-based learning strategies, aligning them with online learning.
In outlining these direct relationships between the Seven Principles and constructivist
strategies Bangert stated that, “What must be emphasized here is that the pedagogy implicitly
defined by the Seven Principles framework will ultimately determine the effectiveness of on-line
teaching and not the technology associated with course authoring tools” (p. 221). Essentially,
technology must support pedagogical needs. This is easier said than done especially when
translating in-person into online delivery. He argued for consistent feedback to help instructors
better understand the effectiveness of their long-distance practices and used an online graduate
statistics course to investigate. Using a Likert-oriented questionnaire, Bangert assessed the
effectiveness of the online course to communicate the content with students. He concluded that a
higher level of learning will occur when both teachers and learners are engaged and responsible
in an interactive manner – at heart the foundation of both the Seven Principles and constructivist
theory. Through the study he emphasized that understanding how students learn is crucial to
selecting the correct method of addressing knowledge acquisition, while giving consistent and
effective feedback will help instructors refine delivery techniques even as delivery forums are
quickly transforming.
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Table 2.3 Gagné’s Nine Events of Instruction

Note. Adapted from Gagné, et al. (1992).

Gagné’s Nine Events of Instruction (Table 2.3) (1992) may be seen as the pedagogical
compliment to the Seven Principles because they outline the steps that may be taken to scaffold
the learning process and acquisition of knowledge. Both the Nine Events and ID process are
rooted in behavioral science (Smith & Ragan, 2005) and both emphasize an analytical approach
that will lead learners, or designers through a logical process where knowledge is formed on top
of previous learning. Likewise, multimedia eLearning modules must be designed so that learning
material is cogently presented, engages the audience and does not cause cognitive overload
(Clark & Mayer, 2011; Mayer, 2014). Each of these pedagogical approaches, whether based in
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constructivist or behaviorist ideals, adds to the foundations of good multimedia practice. Because
contradictions can occur, keeping them in balance is necessary for successful design.
Inevitable Contradictions. The Cambridge Manual of Multimedia Learning (Mayer,
2014) includes articles featuring top research in the field and allows for the contradictions that
are bound to occur as a result of quickly transforming technology. Clark and Feldon (2014) in
their essay, “Ten Common but Questionable Principles of Multimedia Learning,” examined the
necessity of continued research into the efficacy of the principles, reminding us that even the
most well-thought out best practices are subject to rigorous analysis when put into use. Studies
by Dousay (2016) and Doolittle, Bryant & Chittum, (2014), which appear to question and, in
some ways, contradict Mayer’s principles, suggest that any application of PML must be
accompanied by rigorous feedback.
Additional case studies report the necessity of feedback within the design process,
acknowledging the importance of reflecting and adjusting for that feedback (Hartman & Fial,
2015; Millery, et al., 2014; Mune, et al., 2015). This can be a difficult part of the process as
multimedia modules are time-consuming to produce and sometimes difficult to change. Careful
consideration of whether the modules are working is imperative and should not be overlooked
(Fadde, 2007; Yacovelli, 2012). It is necessary for both designers and developers to have a
thorough grounding in the CTML framework in order to create effective multimedia learning
tools (Muthukumar, 2005). Hartman & Fial (2015) noted that their experience creating
multimedia tutorials, “provided valuable insight into the amount of time, effort and skills that are
required to create and maintain a quality online education offering” (p. 415).
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Once need and possible solution have been considered (for instance, to create multimedia
modules to allow for self-directed learning), determining audience and how best to employ
multimedia principles to serve that audience must be studied. Giving an unprepared learner too
much self-control may create negative conditions, as may giving an advanced learner too little
(Clark & Mayer, 2011; Dousay, 2016). On the other hand, learners cannot always be relied upon
to choose the optimal learning conditions (Doolittle, et al., 2014; Mayer, 2014). As a result,
focusing primarily on learner interest may not always achieve the greatest results in student
learning. Dousay (2016) found that “overloading working memory impairs learning while
underloading does not generate interest” (p. 1252). Poor design could impact motivation to
complete lessons, affecting self-confidence in the ability to learn the material. She argued for
designing to increase learner interest, engagement and motivation, not just to reach ideal
cognitive load. This runs somewhat counter to the insistence of Doolittle, et al. (2014), that
sometimes students will make poor choices based on interest. They found that the more
multimedia is segmented, even that which causes a decline in reported student interest, increases
learner achievement. Thus, any successful application of PML, needs both the support of
pedagogical understanding and audience analysis achieved through ID.
Best Practices Summation: PML should form a guideline for the creation of multimedia.
A foundational understanding of CTML for both content experts and designers, coupled with
knowledge of pedagogy for eLearning and practice of ID will lead towards the creation of usable
multimedia modules. The principles are not, however, an end unto themselves. They must be
used thoughtfully to serve the target learner audience for which the module is designed,
therefore, attention to prior-knowledge of learners and how the individual principles will be
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incorporated, and to what degree bundled, will determine the success of multimedia
development. Exploring the creation of multimedia modules through the prism of EDT, which
combines best practices with pedagogical support, should ensure that design is successful. Now
that best practices and pedagogical foundation have been explored, why multimedia eLearning is
important, and why it appears to work, will be investigated.
Multimedia eLearning in Contemporary Education. In the age of technological
innovation and the need to find new solutions to educating diverse and often distant populations,
developing eLearning has become increasingly desirable (Martinez-Torres, et al., 2011). CTML
shows that dual channel cognitive processing, using both words and pictures, optimizes working
memory while integrating prior knowledge from long-term memory thereby allowing for optimal
learning (Clark & Mayer, 2011; Mayer, 2014). Dousay (2016) provided a good description of
multimedia learning as that which, “encompasses building mental representations from words
and pictures, and multimedia instruction includes words, both written and spoken, and pictures
intended to promote learning” (p. 1253). She claimed that not only is cognitive processing ability
imperative to whether students will learn, but their motivation and interest will form a large part
of whether that learning is effective. As a result, she advocated for careful design that
emphasizes “knowledge construction” (Clark & Mayer, 2011, p. 34) and that will intersect with
the learner’s “intrinsic motivation” (Dousay, 2016, p. 1254). Multimedia modules, carefully
designed, can enhance learner satisfaction through self-directed control over the learning process
(Doolittle, et al., 2015).
In his advocacy for flipped classrooms and blended learning environments, Lancellotti, et
al. (2016) suggested that multimedia can help to make the learning experience more authentic for
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the student, an idea consistent with a constructivist approach to knowledge acquisition (Bangert,
2004; Rock, et al., 2016) and confirmed in studies by Romanov and Nevgi (2007). The
Lancellotti, et al. (2016) study focusing on videos to either replace or augment lectures found
that students overwhelmingly preferred the combination of lectures with online videos because
the videos could be used to reinforce learning and increase student self-efficacy. Lee and Ryu
(2013) with their exhaustive study of learner acceptance also explored self-efficacy in relation to
multimedia. They noted that it may seem obvious that multimedia would be useful to increase
learning, however only if learners are motivated to its use. Using technology acceptance model,
they explored the attitudes and intentions of learners in connection to the perceived usefulness of
the media, determining that confidence in one’s use of multimedia had a positive impact on
cognitive activity. Self-efficacy can positively affect intrinsic motivation (Dousay, 2016),
cognitive ability (Lee & Ryu, 2013) and learner engagement (Bassendowski, et al., 2010)
resulting in increased learning success.
As self-efficacy with multimedia in the digital age can be affected by prior experience
(the more one has access, the more comfortable they will become), it is important to note
that not all learners will have equal access to digital tools possibly resulting in a lack of
preparation for online educational activities and explaining why consensus of the success of
online education is mixed (Jaggars & Xu, 2015). This is a reminder of the importance of
designing learning environments with specific learner audiences in mind (Clark & Mayer, 2011;
Ragan & Smith, 2005), the necessity of reducing cognitive load by scaffolding, and consistency
in delivery, as well as integrated interaction (Jaggars & Xu, 2015; Muthukumar, 2005),
something at which multimedia excels (Al-Tarawneh, et al., 2011; Dousay, 2016; Lancellotti, et
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al., 2016; Lee & Ryu, 2013; Mayer, 2014). In fact, despite inconsistencies in learner
preparedness for online learning, students are expecting the use of technology as part of their
classroom experience, whether in-person, blended or distance (Bassendowski, et al., 2010;
Mune, et al., 2015). How that instruction is designed will make a difference as to whether
students are both motivated to its use and cognitively supported when doing so.
As more and more classrooms move towards online, hybrid or blended learning, it has
been shown that well-designed multimedia can augment that learning by enhancing cognitive
acquisition and increasing intrinsic motivation. When integrating multimedia eLearning
modules, it is important to carefully consider pedagogical approaches. Mayer (2014) gives us a
useful roadmap with PML, however we can learn from the design practices of others what kinds
of implementations have been successful. The next section will explore case studies and design
of multimedia modules.
Case Studies into the Design and Implementation of Multimedia Modules. According
to Clark and Mayer (2011), “Your personal view of how learning works can affect your decision
about how to design instructional programs” (p. 34). In-person classrooms have traditionally
been taught from a teacher-centric position whereas contemporary pedagogy suggests that a
learner-centric approach is more desirable for cognitive acquisition: “Knowledge creation aims
to propel beyond a traditionally teacher-focused system in which teachers impart information to
passive, receptive students to a system in which students take a more active and constructive role
in their own learning” (Rock, et al., 2016, p. 3). Too often, educators new to developing distance
material have either replicated in-person approaches to learning (Martinez-Torres, et al., 2011) or
have attempted to integrate technology without the proper scaffolding (Clark & Mayer, 2011;
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Rock, et al., 2016). Several case studies involving the integration of multimedia modules
demonstrate the importance of conducting an ID analysis in support of development and
implementation of multimedia. This can help to ensure that both a sound pedagogy focusing on
learner-centric delivery is being designed and the appropriate technology is being applied to the
determined need.
This section will use case studies to explore ID practice that has led to the creation of
multimedia eLearning modules. Before diving into that exploration, however, the ID process will
be outlined. This brief introduction to ID will be followed by case studies describing the ID
process that resulted in successful multimedia implementation.
Instructional Design. “Instruction is the intentional facilitation of learning towards
identified goals” (Smith & Ragan, 2005, p. 4). Instruction exists within a broad educational
setting however it branches off into teaching, which is most commonly facilitated by an
individual or group of individual educators, and training, which may or may not be presented by
a person and tends to focus on the acquisition of specific skills (Smith & Ragan, 2005). In order
to understand what kind of instruction, if any, is appropriate, an instructional design (ID) process
is recommended. Design is the process of planning and creating. ID emphasizes analysis within
that planning process, so that the development of instructional materials will be aligned with
both the audience that the materials will be developed for, as well as the learning objectives. The
ID process serves to fill the gap between what needs to be learned and the desired outcomes.
ID emphasizes analysis, strategy and evaluation. Analysis includes the learners, context
of learning and need. Strategy includes development, cognitive approaches and organization.
Evaluation is coupled with revision which is ongoing throughout the process as visualized in
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figure 2.1, which outlines the basic ADDIE (Analyze, Design, Development, Implement,
Evaluation) model. This basic process is realized in many models of varying complexity (Dick &
Carrie, ASSURE, Smith & Ragan), however they all share an emphasis on the ongoing process
of analysis, development and revision (Smith & Ragan, 2005; Yacovelli, 2012) which will be
shown through the case studies synthesized below.

Figure 2.1 The ADDIE Instructional Design Model
By Fav203 (Own work) [CC BY-SA 3.0], via Wikimedia Commons.

Case Studies in the Creation of Multimedia eLearning. The ID process is evident in
several case studies that relate the experience of creating multimedia eLearning modules for
students (Hartman & Fial, 2015; Millery, et al, 2014; Mune, et al., 2015). In each case, the
designers stress the collaborative nature of the process. It is important to acknowledge that in
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each case, those driving the ID were not trained instructional designers, rather they were subject
matter experts and/or those who would ultimately implement the newly created modules,
however an approach that mirrored the ID process was invariably followed, with some
adjustment for individuality. Important aspects of the process included determining need and
what technology would directly address that need. Three case studies are outlined below.
1. Developing online modules. Mune, et al. (2015), library professionals at San Jose State
University, designed and developed a group of information literacy online modules. Novices to
the design process, they looked at previous research before determining need, setting up a task
force that would analyze need and desirable learning outcomes. The prior research was important
to the group, as creation of online learning modules represented a new approach with which they
had little experience. Research that supported student preference for such modules, therefore was
helpful in creating alignment with their audience analysis. The team was able to employ timesaving techniques through developing learning objectives from those already put in place and
adopted at an earlier time. Development of the modules was integrated with a high degree of
feedback from both faculty and students during the process, with the most effect feedback
coming directly from students addressing usability and accessibility of the modules. Ultimately
the modules were aligned with information literacy standards which was helpful during the
implementation process. The case study outlines the learning process which is inevitable when
untrained individuals take on ID in addition to their regular duties. Issues such as how to embed
the modules were not as thoroughly planned, and time management was not as realistically
considered as it may have been. A case study from another library group expresses similar issues
when working through the design process.
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2. Interactive online instruction. The library professionals at the University of Nebraska
Medical Center (UNMC), McGoogan Library, were motivated to create online modules as much
for immediate need, as to show that the library was moving instruction into the future. Hartman
and Fial (2015), like Mune, et al. (2015), also used prior research to support the initial analysis,
in particular, they investigate Massive Online Open Courses (MOOCs) as a way of reaching a
much greater distance audience. The library team attended training sessions as a way of
increasing their knowledge about how to integrate interactivity into current instruction. Through
their initial analysis, they discovered that whereas the MOOC format provided useful
information, it would not be a practical format for the UNMC student population. Need and
objectives were established, while determining that active learning was important to their learner
cohort. Like Mune, et al. (2015), the UNMC group discovered the development process was
more demanding than initially anticipated. Finding the appropriate software proved burdensome.
Following the standard ID model, the team consulted with student evaluators through surveys
and direct feedback, incorporating feedback revisions as necessary before implementation.
Summative evaluation after implementation showed the modules to be successful, however
lessons learned included accounting for the time and management of such projects, emphasizing
the need for a well thought through ID and the importance of all relevant stakeholders being part
of the process. The next case study demonstrates this necessity with a much more professionally
aligned ID process.
3. Innovative instructional technology. The design team tasked with creating online
training modules for the Public Health Training Centers followed an ID that closely resembled
the ADDIE model. Millery, et al. (2014) describe a 5-stage process of identifying need, defining
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learning objectives, exploring solutions, with development and implementation followed by
evaluation and feedback. Like the previously noted teams, this group also used prior research as
foundation, however added an essential exploration of the design process. Through this
exploration, the team was able to apply the model to their process of design, noting in the case
study the relationship between each stage in the process. For instance, they write about the
relationship between the hypothesis stage and evaluation, “These types of interactive exercises
are an important part of the online modules and are developed iteratively, as primary audience
representatives and other team members provide ongoing feedback on a series of prototypes” (p.
43S). Strategies used by the team included backwards design (creating learning objectives first
and applying design solutions), and design collaboration between several fields – education,
public health and engineering – noting the important relationships between design practices. Of
note, the authors stress the need for “sufficient resources and expertise” (p. 46S), which, as
suggested in the previous case studies, can be burdensome for untrained practitioners who are
adding the design initiatives to already full schedules.
Summary of case studies. In each case, choice of technology was predicated on learner
need and throughout the process, allowed for learner feedback in order to refine the design. In
discussing learning design, Toetenel and Rienties (2016) emphasize the importance of
collaboration and the necessity of buy-in from all faculty members, the goal being not to restrict
academic freedom, rather to create a model that caters to learner-activity rather than instructordelivery. Active collaboration in the design process itself, models a constructivist approach that
in turn integrates with the course design pedagogy. The case studies modeled this approach by
creating stakeholder groups responsible for the ID.
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Another pedagogical tool that increases both motivation and efficacy while provoking
active learning is learner control or self-directed learning (Clark & Mayer, 2014; Doolittle, et al.,
2015; Muthukumar, 2005). Here, again, ID becomes important in determining the appropriate
amount of self-control that is allowed the learner based on the prior knowledge and abilities of
the learner group. Consistency is key, so that the technology does not interfere with the content –
students should not need to learn new software in order to access the multimedia module
(Martinez-Torres, et al., 2011; Muthukumar, 2005). This was a thoughtful concern expressed
through each of the case studies as the design groups based their objectives and delivery methods
with learners in mind, considered the expectations of learners, and chose technology that would
support student learning (Hartman & Fial, 2015; Millery, et al., 2014; Mune, et al. 2015).
As each case study shows by its emphasis on creating online learning modules,
pedagogical needs shift with online education. No longer can we take advantage of the natural
interactivity of the in-person classroom that might support a teacher-centric approach, rather
eLearning requires a more learner-centric approach to be successful. Millery, et al. (2014), with
their rigorously researched design approach, best show the importance of aligning pedagogical
approaches with design and development. Through the use of backward design and aligned
learning objectives and core competencies, they created the necessary pedagogical foundation for
ensuring the objectives were practical and achievable. Through feedback with student learners,
the designers at UNMC employed multimedia principles to support successful knowledge
acquisition. It is the feedback and revision aspects of ID that proved invaluable druring this
process (Hartman & Fail, 2015).
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These examples serve to reinforce that design and development of multimedia modules
should be driven by an in-depth ID that analyzes need, audience and objectives (Millery, et al.,
2014; Muthukumar, 2005). Once those objectives are ascertained and the decision to create
multimedia eLearning modules is determined, how those modules are structured becomes the
next step in the development process. ID is the first stage of eLearning Design Theory (EDT)
and should be revisited throughout the process, laying the groundwork for the successful creation
of multimedia modules.
Limitations in the Research
Case studies are valuable in evaluating successes and failures in design and development,
with the necessity of first and foremost analyzing the needs of the learner cohort. Finding
theoretically based case studies such as Millery, et al. (2014) targeted to such a specific topic –
eLearning modules – can be challenging to uncover. Experimental research studies, such as those
cited here, can offer theoretical support that case studies might lack. Sources that might be good
for developers are often out of date as technology advances at break-neck speed, or lacking in
pedagogy, which, as demonstrated, is imperative for successful multimedia learning integration.
Good examples of modules outlining use of multimedia principles in conjunction with
development are difficult to find, a need towards which this portfolio hopes to contribute useful
examples.
Summary
Chapter Two has been concerned with reviewing the literature that emphasizes the
importance of a solid grasp, for both designers and developers, of theories of multimedia and ID
processes. The foundational framework for the design of multimedia modules, EDT, combines
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Mayer’s Principals of Multimedia Learning while pedagogy for eLearning is solidly grounded in
constructivist theories of learning. Case studies on successful design and implementation as cited
in this literature review can be reviewed as starting points for understanding learning design in
relation to a variety of learning cohorts. They also help to show why multimedia modules have
become important to eLearning delivery. Chapter Three will describe the products that form the
backbone of this portfolio. Analysis of the portfolio products, through the lens of EDT, will
provide a greater understanding of the practical application of this framework, serving as a useful
guide for future designers and developers.
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Chapter III: Description of Portfolio Products
As shown through the Chapter Two literature review, there is much information available
that offers research into best practices of multimedia learning, while effective demonstrations of
the utilization of best practices is still needed. To address this need, this portfolio presents
eLearning multimedia modules that serve as useful examples for future practitioners. This
chapter introduces two products that have already been completed and are currently being
implemented, and it presents two additional products created specifically for this portfolio.
Source Guide (Product 1) was completed for IM 634 - Instructional Design II and the
PowerPoint Presentation Learning Module (PPTPLM) (Product 2) was created for IM 556 Multimedia Presentations II. These modules are currently being used as support material for both
in-person and distance courses. The portfolio products include the ID document (Product 3) for
two multimedia eLearning modules (Product 4) created as resources for Art + Design courses at
Rochester Community and Technical College (RCTC). The two modules and their instructional
design document, analyzed together with Source Guide and PPTPLM, will serve to demonstrate
functioning best practices in multimedia modules.
Objectives and Methodology
The Principles of Multimedia Learning (PML) (Mayer, 2014) are the foundation for best
practices in the design of multimedia modules. The principles, driven by the Cognitive Theory of
Multimedia Learning (CTML), are theorized to reduce cognitive load by eliminating extraneous
material, emphasizing relevant material and sparking generative learning (Clark & Meyer, 2011;
Mayer, 2014). Products 1 & 2 introduced below have both been designed to align with the
principles after rigorous ID, while the new products were developed out of ID that is also
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presented as a product in this portfolio. The ID process emphasizes analysis, strategy and
evaluation (Smith & Ragan, 2005). This design planning process serves to fill the gap between
what needs to be learned and the desired outcomes. Demonstrating the importance of the ID
process is necessary to gain an understanding of best practices, as the review of literature in the
previous chapter reinforces (Hartman & Fial, 2015; Millery, et al., 2014; Mune, et al., 2015). The
goal set for each of the products is to support existing educational objectives, by increasing the
learning potential of the students engaged in the required projects. Their objective for the
purpose of this portfolio is to demonstrate best practices in the development of eLearning
multimedia modules.
The Seven Principles for Good Practice in Undergraduate Education (Chickering &
Gamson, 1987) and the Nine Events of Instruction (Gagné, et al., 1992) both serve as excellent
guides for reflecting on the quality of the portfolio products. Revised for online education by
Bangert in 2004 and associated with constructivist learning theory, the Seven Principles
emphasize the importance of interactivity between instructor and student, as well as student to
student, active learning and feedback, self-reliance and motivation, along with attention to
various learning styles, all which can be incorporated into multimedia learning, especially if
Mayer’s principles are adhered to. “The constructivist notion of learning suggests that both
instructor and students have a stake in learning” (Bangert, 2004, p. 228), while designers have an
obligation to effectively communicate course content, objectives and expectations. It is through
this framework of EDT (Figure 1.1) that the products will be described and analyzed in Chapters
Three, Four and Five.
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Products
The products that form this portfolio are each briefly described below. After their
descriptions, the products will be analyzed as a group for their target audience, media used,
evaluation and context. This is intended to synthesize what might otherwise be redundant
information provided in this chapter.
Product 1: Source Guide. Created for the Introduction to Literature courses at the
University of Minnesota Rochester (UMR), Product 1 (P1) was designed to support students
completing research papers. Its primary objective is to deliver detailed information on source
material through an interactive eLearning module. The module is segmented into three sections,
Copyright, Public Domain, and Creative Commons. The introduction contains the module
objectives and a preliminary quiz, with the following sections segmented so that returning
students may jump to the section they would like to review, or they may jump directly to the
resources provided at the end of the module if they have already reviewed the material. Each
section ends with an interactive quiz and provides resource links. These links are then aggregated
at the end of the module. The total length of the module is approximately 20 minutes in length
depending on the self-pacing of the user.
The objective of this module is to present support material to the learner in the form of
declarative knowledge and real-world examples that guide learning while providing authentic
learning opportunities and feedback (Gagné, et al., 1992). Because the original learner cohort
was a group of students researching for a paper on fairytales, an overall theme for the modules,
the Little Mermaid, was chosen to make the module easily relatable to the students. This theme is
carried forward throughout the module, including the quizzes. As an additional way of gaining
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attention, a stoplight motif was connected to the principle segments: red for copyright, yellow for
public domain and green for creative commons, aligning them with the difficulty of resource use.
It uses highlighting that is animated to align with audio narration.
While its design fulfills several of Gagné’s Nine Events of Instruction, the primary
function of the module is as a resource for a major writing assignment, fulfilling the last event by
supporting the retention and transfer of knowledge to a practical application. The module was
originally designed to address as many PML as possible. The primary principles employed
include: multimedia, personalization, image, segmenting, signaling and modality. Secondary
principles include: spatial and temporal contiguity and pre-training. Because so many principles
are employed throughout the modules, the danger of contradiction increases, with redundancy
and coherence becoming questionable principles.
Product 2: PowerPoint Presentation Learning Module (PPTPLM). Product 2 (P2)
was created as a resource for students in the Art + Design program at RCTC. The objective of
this module is to provide a tutorial resource to students who are required to create a PowerPoint
(PPT) presentation as part of their coursework. This module uses a table of contents to allow for
segmented sections of information with three major chapters and subheadings that vary in length.
Chapter headings are: 1. High Quality Images, 2. Textual Information and 3. Visual Design.
Although it is laid out in a logical framework that may be followed linearly, students may also
skip to sections to retrieve or review desired information. As this module was created as a
resource to be used as needed, it provides review questions to augment learning rather than test
for achievement. A resource guide with active links is provided at the end of each chapter. The

42
total length of the module is approximately 47 minutes, with each chapter approximately 15
minutes in length.
Because the module objective is to help student learn how to create a PPT presentation, it
relies heavily on providing screen capture image examples and the use of screencasting movies
to demonstrate technique. Highlighting is used extensively in alignment with audio narration to
help learners follow the information and activate both cognitive channels. The primary PML
employed include: multimedia, personalization, image, segmenting, signaling and modality.
Secondary PML include: spatial and temporal contiguity and redundancy. Because of its length
and the extensive amount of information presented, both redundancy and coherence are
questionable principles. Emphasizing declarative and procedural knowledge, the module
provides both guidance to learning with authentic examples and encourages transfer of skills to
the assigned presentation projects it is meant to support (Gagné, et al., 1992). It can function as a
complete lesson that may be given to students, or it may be accessed as an on-demand resource
to support an assignment.
Product 3: Instructional Design Document. Product 3 (P3) ID document supports the
Product 4 multimedia modules created for this portfolio. ID was instigated because of a felt need
expressed by the RCTC Art + Design department. It was determined through the process that two
multimedia eLearning modules would be created that would support an unmet need in the
department: to have a resource for students to support the documenting, formatting and
submitting of artwork for assignments, exhibitions and/or job opportunities.
The ID process followed Smith and Ragan’s (2005), which breaks the design process
down into three major components: analysis, strategy and evaluation. Analysis determined need,
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characteristics of the learners, objectives and learning context, utilizing subject matter experts
(SME) from the Art + Design department at RCTC. Strategy formed the development process,
aligning the learning activities with EDT. Throughout the process another faculty member in the
department worked as a SME, providing consistent feedback and overview. It was determined,
for several reasons, that two short modules would be made, instead of trying to fit all the
information into one module. Firstly, as noted early in this portfolio, segmentation supports
student learning (Doolittle, et al., 2014, Yacovelli, 2012), therefore providing students with
shorter, more targeted modules would be attempted. One module would be devoted to
photographically documenting artwork, the second to formatting and submitting that artwork.
This addressed the second reason for splitting the modules: they may now be used
independently. For instance, courses that are completely digital based may not need to complete
the photographic documentation module. Other choices included making sure that the modules
would be available through links that could be embedded to the Learning Management System
(LMS) of any course. In this way, instructors would have the most flexibility to use the modules
and learners could have access to them regardless of whether they were enrolled in a course.
The SME assisted at every stage of the ID process. He gave formative feedback
throughout, in particular in the overview of the content outline and task analysis, which would
directly affect the success of development. Learner effectiveness evaluations were aligned with
Kirkpatrick’s Four Level Evaluation Model (Clark, 2015) through Likert scale surveys with
potential users. After revision and implementation final evaluation of the products tested in the
field was conducted with a small representative group of students.
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Product 4: Documenting Art Work (DAW) and Formatting and Submitting Art
Work (FSAW). As described in Product 3, two multimedia eLearning modules were created to
support Art + Design courses at RCTC. At variance to the previously created modules, these
modules are short and on single topics, individually segmented rather than parts of a greater
whole. The intention is to demonstrate multimedia presentation best practices as aligned with
PML and to show the efficacy of multimedia learning. Each module is approximately 10 minutes
in length and, compared to P1 and P2, they limit the incorporation of principles used to avoid
contradiction and cognitive overload. These modules have two major objectives: to function as
practical resources for the Art + Design department, while also demonstrating best practices of
multimedia presentations for the purpose of this portfolio.
Both modules have a similar look and feel. They are uncluttered and color is used
sparingly to add some visual interest as well as function as an indicator of topic change. A table
of contents and navigation bar are both used to allow maximum learner control. Information is
presented through real world examples with highlighting aligned to audio narration through the
use of animation. To avoid cognitive overload, the examples are limited, with the same student
art work used regularly. Screen capture images are used when necessary to show technique and
on-screen text is kept to a minimum. Unlike P1 and P2, external resource links are mostly
relegated to a downloadable resource page rather than embedded in the modules. Quizzing
creates interactivity and reinforces learning.
Similar to the previously created modules, Product 4 (P4) primarily presents declarative
and procedural knowledge to support transfer to course assignments (Gagné, et al., 1992) while
providing authentic, interactive learning (Chickering & Gamson, 1987). The primary PML

45
demonstrated include: multimedia, segmenting, signaling and modality. Although those were the
targeted PML, because of the interactive nature of the principles, the following are activated
secondary: personalization, image, spatial and temporal contiguity and redundancy. Because the
limited scope and focus of the modules, no PML falls into the questioning category for P4.
Overview. To facilitate analysis, the table shown below outlines the use of EDT within
each module. Because each of the products is targeted towards a similar higher education
learning cohort, the products will be analyzed as a group in the following sections.

Table 3.1 Use of eLearning Design Theory (EDT) in Products 1, 2, and 4

Note. Abbreviations are as follows: Instructional Design (ID); Cognitive Theory of Multimedia
Learning (CTML) and Principles of Multimedia Learning (PML); Nine Events of Instruction (9
Events).
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Target Audience
The demographic that these products have been designed for is college age students
completing coursework in higher education. The community college student populations
representative of RCTC and undergraduate students at UMR are quite broad, ranging from first
generation college students to advanced level high schoolers, so the modules were developed to
be easily accessible. As noted in Chapter Two, students should not be expected to learn new
software to access support materials (Martinez-Torres, et al., 2011; Muthukumar, 2005). That
guideline was subscribed to throughout the process, however it is assumed that all student
learners have a basic understanding of computer applications that allows them to successfully
navigate learning management software or a world wide web browser. SMEs teaching in the
various disciplines have implemented P1 and P2 providing incidental evaluation suggesting that
the modules have effectively contributed to the learning process and ability of the students to
complete their assignments.
Media Used
P1 was developed completely within Adobe Captivate. This was initially done as a
method of learning Captivate and to take advantage of the powerful authoring tools that provide
pathways to including interactivity and bundling standalone products. Unintentionally learned
through this process was the limitations of Captivate as a design tool in itself. It has more
powerful tools for interactivity, responsive design and recording narration than it has graphic
design capabilities. It is limited in its ability to render such visuals as effects on fonts or to create
design objects. As a result, programs within the Adobe Creative Suite (Photoshop, Illustrator)
were used to augment the capabilities of Captivate, as well as importing movies and screenshots.
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P2 was developed using Powerpoint (PPT), Captivate and iShowU HD screencasting.
PPT was a logical choice for P2 as the module explores the use of PPT requiring demonstration
of the design capabilities of the program. PPT also offers a great deal of flexibility in the design
of the visual appearance of the interface, an important component in the project to reflect PML.
The initial design was developed in PPT, utilizing screen capture to demonstrate design
processes, then the entire product was imported to Adobe Captivate to add narration, interactivity
and navigation tools. Show HD screencasting was used because of its high quality high
definition (HD) capabilities. Because some of the information presented would be very detailed,
having HD capabilities was desired.
P4 modules were developed using a combination of these software applications, using
PPT and Photoshop for their design features and ultimately completing the project in Captivate
to take advantage of the interactivity and output features. PPT was used as an effective layout
tool and to create storyboards from the content outline created for P3. This allowed for keen
oversight from the SME on that project. Because the emphasis of the P4 modules is on
highlighting multimedia principles, design is simple and straightforward, reducing as much
cognitive load as possible for potential learners.
Evaluation of Products
As noted during the Chapter Two discussion of instructional design, evaluation is a
necessary part of the ID process. Formative evaluation happens during the design process, often
through the learner cohort group for which the design is being developed. This formative
feedback or evaluation, is imperative to understanding whether the initial design is working
effectively to fulfill learning goals (Smith and Ragan, 2005). Within the context of designing
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multimedia modules, this formative evaluation can help to assess the successful use of PML.
During the design process, P1 underwent both formative and user evaluations. Formative
evaluation was conducted with SMEs who made corrections and adjustments during the process.
A group of students closely matching the audience demographic evaluated P1 for learning
effectiveness and satisfaction. Both evaluations were conducted using survey tools and follow-up
interviews respecting Kirkpatrick’s four level evaluation model (Clark, 2015). The survey
demonstrated efficacy of the product and interviews suggested an overall acceptance of the
module.
P2 followed similar practice with formative evaluation from SMEs consisting of surveys
and interview feedback occurring during the ID process. Since module implementation, user
evaluation has been less structured, with feedback from learners given incidentally as the module
has been used.
Research as to the learning efficacy and implementation of multimedia tools
demonstrated by P4 was carried out for the purposes of this portfolio. Because the goal of the
modules is to provide resources that will enhance learning, the evaluation followed a mixedmethod action research approach. Using Chickering & Gamson’s (1987) Seven Principles as
guidance, a combination of interview questions, quizzes and surveys using a Likert scale were
utilized to measure both qualitative perception of the products and quantitative change in
acquired knowledge. The purposive sampling method was used to choose a small group of
students who closely resemble the demographic of learners identified through the ID process. An
explanatory disclaimer was presented to the participants and they will be given an identification
number to separate their identity from their evaluation. Because the modules are designed to be
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used online, student volunteers were given the evaluation forms to complete independently and
asked to report what kind of device they had used. Participants were given some introductory
pre-questions and pre-quiz, asked to complete the modules, and then perform a post-quiz and
survey with ancillary questions. Because the participant group was small the results were handanalyzed and synthesized for qualitative feedback. Crucial to the process is the establishment of
pre-defined criteria for the classification and synthesizing of the acquired data. Kirkpatrick’s
model of evaluation emphasizing reaction, learning, behavior and results (Clark, 2015) integrates
well with the learner-centered approach of constructivism as utilized in the Seven Principles
(Chickering & Gamson, 1987) and that the modules strive to embody. The goal of the study was
to both determine learner satisfaction as well as to measure some tangible results from learner
use of the modules. This included measuring improvement in knowledge and confidence.
Evaluation results will be reported in the Chapter Five reflection. The evaluation forms are
attached in Appendix A.
Institutional Review Board Approval
The Institutional Review Board (IRB) oversees all testing that involves human subjects.
Although human subjects will be used during the evaluation process, IRB approval is not
required because the type of study falls under exempt status. Exempt criteria include: the study is
conducted within an established educational context; individual identity is not aligned with
materials collected (participants are given an identifying number); the evaluation methods only
include surveys and quiz material. Prior evaluation undertaken during graduate coursework that
resulted in the creation of the first two products (P1 and P2) will be referred to during reflection,
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however as those evaluations were performed as required coursework, they are exempt by IRB
standards.
The IRB Training for Graduate Students conducted by the Collaborative Institutional
Training Initiative was taken and passed on February 20, 2017. Proof of training is attached in
Appendix B.
Context for Implementation
P1 was rolled out for use by the Intro to Literature course for which it was designed
Spring of 2016. The module was designed so that it could be used as an independent resource by
students, but also so that it could be presented during in-person class time and discussed as a
group. The module may be incorporated into a LMS, however for ease of use, it was set up as a
web link so that it may be accessed by students even after they have completed the course,
remaining an active resource. As the inability of students to access course material resources
from former classes has been noted as a problem with the LMS (Jaggars & Xu, 2015), this
seemed to be a logical solution to allow for maximum functionality. Likewise, P2 was developed
for LMS use, however has worked well as a web link that can be inserted into a LMS or sent
directly to students who need to use the resource. Originally designed for advanced level
photography courses, P2 has proved to be an accessible resource for various courses. As both
modules are segmented, it is easy for students, once they are aware of the resource, to jump to
the section they need to review.
The P4 modules were designed to support courses throughout the Art + Design
department as a resource for students regardless of whether they are enrolled in a course
implementing the modules. As a result, although they may be embedded in the LMS if an

51
instructor chooses, they will be provided on-demand through an online link. Like their
predecessors, ease of use and flexibility are an important part of the design. A major difference is
that these modules, instead of being comprehensive and segmented within a broader theme, are
free-standing modules addressing specific topics. This reflects contemporary thinking that short,
single topic resources may be more attractive to students and therefore used with more
enthusiasm (Doolittle, et al., 2014, Yacovelli, 2012). The modules are exported from Captivate
to HTML5 so that students will be able to better access the modules on their mobile devices.
Application of Products
The multimedia products presented in this portfolio have been designed as portable
eLearning modules emphasizing declarative and procedural knowledge with the goal of
transferring learning to practical applications. Although designed for a specific purpose, in their
present use, both P1 and P2 have been used by students in various courses of study. Currently P1
is being utilized by the Intro to Lit course at UMR, as well as Art + Design courses at RCTC.
Additionally, it is regularly recommended to students who need assistance in the module subject
matter for course projects. The module is applicable to any student needing to learn about source
material for research projects. P2 is currently being utilized in RCTC Art + Design courses but
would be applicable for any student seeking to learn how to research and create a PPT
presentation following best practices. The principles of design could also be applicable for nonPPT projects. Although both products were created for college age students, they were designed
to be accessible to unsophisticated users and do not require any special software knowledge
(other than PPT), so should be transferrable to high school students as well, although it would be
advisable to evaluate for this demographic before implementing the products. Similarly, P4 is
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designed for this same level of portability and accessibility. The modules are currently available
online and may be accessed through mobile technology.
Culminating Project Timeline
October 2017
•

Formation of graduate committee

•

Revision of proposal (with advisor)

November 2017
•

Preliminary conference

•

Upon approval, commence ID for proposed project (Products 3 & 4)

Dec-Jan 2017
•

Apply for IRB approval (with advisor)

•

Complete ID for New Modules

•

Commence development of New Modules

•

Begin writing Chapters 4 & 5

Jan-Feb 2017
•

Complete development of New Modules

•

Formative evaluation New Modules

•

Revision New Modules

•

Continue writing Chapters 4 & 5

•

Develop research evaluation for New Modules

March 2017
•

Implement New Modules

53
•

Research evaluation New Modules

March-April 2017
•

Integrate new research into portfolio

•

Complete writing Chapters 4 & 5, conclusion, format

•

Schedule final meeting

April-May 2017
•

Distribute portfolio

•

Apply for graduation

•

Final meeting with committee

•

Submission of final project (with revisions if necessary)

•

Graduation

Summary
The purpose of this chapter has been to introduce the multimedia products presented for
analysis and demonstration in this portfolio. P1 and P2 are each eLearning modules that were
authored prior to the portfolio creation, while P4 and its corresponding ID document (P3) were
designed and developed specifically for the portfolio. This chapter has also reiterated the
eLearning Design Theory framework by which the products have been designed and developed.
Chapter Four will present these products along with side notes that show the use of PML best
practices. Chapter Five will reflect upon the design and development of the products.
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Chapter IV: Portfolio Products
This chapter presents four portfolio products as described in Chapter Three. These
products were created to demonstrate best practices for multimedia eLearning design specifically
through the use of PML to facilitate learning. As described in previous chapters, eLearning
Design Theory synthesizes PML, CTML, and pedagogy practices as experienced through the
principles of learning. The objective of this portfolio is to provide useful examples of the
application of best practices.
The products presented include:
1. Source Guide
2. Powerpoint Presentation Learning Module (PPTPLM)
3. Instructional Design Document
4. Documenting Art Work (DAW) and Formatting and Submitting Art Work (FSAW)
Because the objective of this portfolio is to provide useable examples that will support potential
designers, each slide has been briefly annotated with descriptions along with the primary PML
employed. These slides, which are presented here in storyboard form, are intended to be a guide
towards best practices of PML and good visual design for developers.

The eLearning modules may be reviewed online at the index page:
http://www.rctcinteractiondesign.com/szucs/
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Product 3: Instructional Design Document
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New Modules 1 & 2 for eLearning
The purpose of this document is to present the instructional design for two e-learning
modules to be used as resources for learners in the Art + Design (A+D) department at Rochester
Community and Technical College (RCTC). New Module 1 (NM1) will demonstrate best
practices for documenting art work created by learners for their courses and New Module 2
(NM2) will demonstrate best practices for creating digital files of this documented art work for
submission with assignments. The goal of these e-learning modules is to give learners easy to
use, readily available resources to assist them in completing required assignments and fulfilling
basic documentation competency required by RCTC Art + Design programs. The modules will
not exceed 5 minutes each and will be accessible on-demand through Learning Management
Software (LMS) or web links on the learner’s own computer or device.
Audience Analysis
Demographics and General Characteristics
The audience for this project will be A+D learners in a 2-year college environment at
RCTC. The age and experience are varied with this group of learners, from high school teens to
back-to-school adults. Although there is a good deal of diversity in learners (ethnic background
and age), the majority of the learners are white from working and middle-class households and
many are first-generation college attendees. A growing number of learners are international, and
whereas most learners do not have language barriers, there is growth in the number of English
language learners entering the programs. Most learners do not have physical disabilities that
would prohibit them from completing the project, however some learners have psychological or
learning disabilities. Cognitive overload, especially within technology areas, is of concern with
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this demographic of learners. Most learners work either part or full-time and many have families
to support. Flexibility is a key need for this group of learners. The majority of the learners in the
A+D programs are on campus, face-2-face, however roughly one quarter of the courses are held
online or hybrid. This group of learners may be particularly affected by these modules. Distance
learners often must learn to digitally document their work in order for it to be reviewed by their
instructors. These modules should help make this task easier for both learners and instructors.
Prior Knowledge
For many learners, in particular older learners, their A+D courses at RCTC may be the
first time they have been asked to create and submit documentation of their artwork. Most of
them will have had experience uploading images to social media programs that automatically
reformat and resize their work without the necessity of understanding how to do so manually.
Those who have been through Design or Photography courses will have a greater understanding
of the steps involved, however the new modules will give them consistent guidelines and
workflow acceptable to the A+D department. Few learners, unless they have gone through
photography courses, will have experience with photographing for adequate and consistent
exposure. Even photo students will not necessarily have been given instruction on how to
consistently document artwork. Most learners will have had experience using online resources
and some will have had experience using e-learning modules. All learners will have access to
computers at RCTC, however most learners will have access to their own computers, or mobile
devices. Many more students are actively using their mobile devices to access online materials
and for that purpose, these resources will be designed responsively.
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Attitudes
It is anticipated that both learners and instructors will appreciate having these on-demand
resource provided for them. The alternative is in-person instruction that would require them to
take notes or memorize instructions. These on-demand resources will relieve them of this
cognitive burden. Past use of e-learning modules by A+D has resulted in positive feedback
overall. As the modules will provide best practices for the entire department, learners should
appreciate the consistency throughout the department, rather than varying procedures demanded
from each instructor. As the modules will be short, easy to understand and targeted, they should
be greeted positively by learners.
Context Analysis
The module will follow an instructivist/constructivist approach to the information being
presented. Learners will be provided with guidelines for best practices in each module
accompanied by real world examples. This declarative knowledge will be coupled with authentic
learning experiences for the learners as they are lead through the procedures to successfully
complete the tasks. Learners will then employ the new knowledge to fulfill the documentation
and file submission competency. In order to support this cognitive knowledge transfer, the
modules will follow a theoretical framework based on Mayer’s (2014) Cognitive Theory of
Multimedia Learning (CTML) and Principles of Multimedia Learning (PML), aligned with
constructivist approaches to learning.
Theoretical Framework for Design
Mayer’s Theory of Multimedia Learning shows that people learn when they construct
knowledge from the combination of words and pictures (Mayer, 2014). CMTL emphasizes the

94
need for dual-channel processing – processing both words and pictures simultaneously in order
to take maximum advantage of cognitive ability without overloading the learner with extraneous
information. PML offers a guide towards effective design with design recommendations that
support cognitive processing without overload. These modules will emphasize the multimedia,
modality, signaling and segmenting with the goal of keeping the design simple, straightforward
and in support of learner cognitive abilities. The multimedia principle will emphasize the use of
words and pictures together, while modality will be followed through the presentation of
descriptive word as audio narration to maximize audio channel while avoiding split attention in
the visual channel (Dousay, 2016). Signaling is closely related to the coherence principle which
states that adding extraneous material may have an adverse effect of learning (Clark & Meyer,
2011). To that end, signaling will be used to highlight areas of importance in the graphics, or key
words that will help learners to transfer knowledge. Segmenting information has been shown to
increase efficacy in learning (Doolittle, Bryant & Chittum, 2014) therefore, segmenting will be
followed firstly in keeping the overall length of the modules short and second, to present the
material in procedurally aligned segments broken down into manageable bits of information.
The usefulness of a constructivist approach to multimedia design is acknowledged by
Clark and Meyer (2011) when they state, “we favor a knowledge construction view in which
learning is seen as a process of active sense-making and teaching is seen as an attempt to foster
appropriate cognitive processing in the learner” (p. 79). Constructivism is a theory of education
that prioritizes a learner-centric approach to education by emphasizing authentic learning and
real-world examples where students are encouraged to foster their own learning and instructors
take on the role of facilitator rather than knowledge-givers (Bangert, 2004; Rock, Coventry,
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Morgan & Loi, 2016). Multimedia and by extension e-learning modules compliments
constructivist learning by enabling interactive learning, user control and in this case, on-demand
learning (Al-Tarawneh, Al-Tarawneh, Alzboun, 2011). These new modules will allow for a
constructivist approach to learning, allowing students the option of using the resources when and
if needed. Instructors will have the option of requiring students to review the modules for course
credit should they choose, however the learners will demonstrate that they have effectively
transferred knowledge through the fulfillment of the learning objectives – producing their own
documentation and file submission.
Technical Specification and Interface
Learners will access the e-learning modules through a LMS or provided web links.
Providing web links available to all A+D faculty and learners, will ensure that learners have
access to the resources throughout their educational careers at RCTC, an issue that has been
shown to be of concern to students who fear losing a resource because they are no longer
enrolled in the course that introduced its use (Jaggars, & Xu, 2016). Learners may be expected to
employ information learned through the module either independently (i.e.: portfolio creation) or
for course assignments. Learners will be able to access the module with great flexibility either
through school computer labs or on personal computers, including smart devices. Although there
is some relationship in content, the modules will be presented independently from one another.
Their length will be short, reducing danger of cognitive overload (Mayer, 2014). A brief
interactive pre-quiz and post-quiz will be used within each module so that learners will get
immediate feedback. As many RCTC students use devices and smartphones to engage in online
resources, design of the modules will be completed in Adobe Captivate using responsive design.
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Additional design work may be done using Powerpoint or Adobe Creative Suite products.
Needs Analysis
These e-learning modules will provide a valuable resource for both learners and faculty
of RCTC A+D. Given instruction, all learners currently are able to complete the assignment,
however fitting appropriate time for instruction into class time (which may also be redundant for
many students), along with inconsistency as to how best practices are taught, makes the need for
a common resource clear. As a result, teaching this important skill is often overlooked or done in
a hurried manner. With a collective resource available to all instructors, not only will
documentation of art work happen more regularly, but the outcome will be more consistent.
According to Morrison, Ross, Kalman, and Kemp (2013), “A felt need is an individual’s desire
to improve either his or her performance or that of the target audience. Felt needs express a gap
between current performance or skill level and desired performance or skill level” (p. 32). As
regular documentation of artwork made for class projects has become recognized as an important
need in the department, coupled with the MN State recognition of the need within the Associates
of Fine Arts transfer pathway, it is felt that resources that will present the information to learners
in a clear and consistent way is needed at this time. On demand e-learning modules, because of
their ability to reach students across all discipline and distance, while providing a consistent
resource, are desired.
Objectives
After viewing the NM 1 (documenting artwork), learners will digitally photograph examples of
their own art work, demonstrating:
1. Adequate and consistent exposure;
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2. Flat and squared framing;
3. Even and consistent focus.
After viewing the NM 2 (file submission), learners will manipulate digital photograph files in
order to submit with assignments, demonstrating best practices by:
1. Cropping and correcting as necessary to eliminate extraneous information and for
consistency;
2. Resizing to a consistent resolution, compression, pixels per inch (ppi) and format;
3. Renaming to a consistent protocol.
Micro-strategies
The module will use declarative instruction that shows best practices information to
learners. During and after instruction, they will be able to “list, summarize, or recall” (Smith &
Ragan, 2005, p.132), and ultimately transfer that information to their understanding of best
practices. After the introduction of best practices, learners will be lead through the procedures
necessary to complete the tasks on their own. The modules will use graphical interface
techniques throughout, including highlighting, repetition and consistency to outline key ideas
and reduce cognitive load (Clark & Mayer, 2011; Smith & Ragan, 2005). Following Merrill’s “5
Stars of Instruction” (2001) the module will engage the learners through Objectives, Activation,
Demonstration, Application and Integration:
•

Learners will be given the learning objectives so that they are prepared for the
information that will be presented to them.

•

To activate their prior knowledge learners will be shown examples of work that
successfully fulfills best practices as well as that which does not.
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•

Using screen shots, graphical cues and highlighting, the module will demonstrate the
procedures through which the tasks can be achieved.

•

Through interactive quizzing and authentic learning, the learners will apply what they
have learned.

•

Ultimately the goal of the module will be for students to integrate and transfer the
learning into their own documentation projects.
Each module will be no longer than 5 minutes and will be targeted towards an individual

topic as noted above. They will follow a similar structure with an introduction that lists the
learning objectives followed by a pre-quiz that learners will be able to skip (especially if they are
revisiting the resource). Positive and negative examples will be given that will allow students to
interact authentically with the modules. Procedures for best practices will form the bulk of the
content. Possible scenarios will be presented to help learners personally apply the information to
their own projects with the goal that the learners will be able to apply the knowledge after they
have completed the knowledge. To determine retention of knowledge a short post-quiz will
follow the content along with useful resources. A printable summary of best practices will be
made available.
As these modules will be created for prospective artists and designers, an aesthetically
pleasing, however minimal, visual concept will be employed. Visual examples augmented by
highlighting will be employed to keep learners engaged and support cognitive transfer.
Personable support narrative will be available in closed captioning for both accessibility and for
those students who may be accessing the modules in environments that require muted audio.
NM1 will focus on best practices for using photography to document art work. Topics
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covered will include examples of good and bad documentation, ensuring or providing for
adequate and consistent lighting, using a tripod, framing, focus and capture. White balance, file
format and detail shots will be briefly covered. Practices should be applicable to a variety of
cameras. NM2 will focus on best practices for formatting digital files for submission. Do’s and
don’ts will be presented in example form. Topics will include resizing, optimal resolution,
compression and ppi, cropping and color correction. Naming protocol will be reviewed. Every
effort will be made to develop and present best practices in a general manner to optimize
longevity of the modules.
Learning Domain.
Learning will occur primarily in the cognitive domain. Intersecting with the revised
Bloom’s Taxonomy, NM 1 & 2 will focus on the lower domains of remembering, understanding
and applying as scaffolding for students to independently practice creating as they use the new
knowledge to independently document their own work (Anderson, Krathwohl & Bloom, 2001).
Secondary learning will fall within the affective domain as learners increase confidence in their
ability to competently document their own work while building good habits. The A+D faculty
will use the modules to promote these good habits in learners as the documentation of their own
artwork is an essential part of a successful art and design practice.
Macro-Overview
Each new module will follow a similar content outline. Learners will be given an
overview introduction of the objectives and the purpose for learning. An interactive pre-quiz
will be given to establish any learner pre-knowledge and to engage the learner in the upcoming
lesson through the use of real world examples. The main content will be provided in a procedural
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format with best practices highlighted throughout. The modules will finish with a conclusion that
summarizes what has been learned, followed by an interactive quiz that will acknowledge they
have completed the module (instructors may use this for course credit if they choose) and a
resource sheet that summarizes best practices. As the new modules are focused on the acquisition
of new information and procedural best practices, a content analysis has been completed for the
project.
Content Outline
New Module #1 – Documenting Art work
Introduction
•

Objectives

•

Rationale

Pre-Quiz
1) Examples of Images
a) Good documentation
b) Poor documentation
2) What you will need
a) Digital camera
i) DSLR
ii) Smartphone
iii) Other
b) Light
c) Tripod
i) Pros & cons
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ii) Camera shake
3) Setting up the camera
a) Image quality
b) White balance
c) Speed
4) Lighting the art work
a) Quality of light
b) Color temp
c) Exposure
5) Framing
a) Camera position
b) 2D & 3D
i) Detail shots
ii) Location shots
c) Focus
Conclusion
Post-quiz
Resource sheet (downloadable)
New Module #2 – Formatting Image Files for Digital Submission
Introduction
•

Objectives

•

Photo or digital image
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1) Examples of images
a) Bad quality
i) Too small – jpegging
ii) Too big – scale
b) Good quality
c) Instructions from professor
2) File corrections
a) Cropping
b) Color
c) Tonal
3) Resizing
a) Resolution sizes
b) Versioning
c) PPI
4) Saving Files
a) File formats
b) Compression
c) Naming protocol
d) Adding information to images
Conclusions
Post Quiz
Resource sheet (downloadable)
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Assessment
The efficacy of NM 1 & 2 will be assessed through viewing of the module by both expert
and learner audiences. RCTC A+D faculty Subject Matter Experts (SME) will be consulted
throughout each stage of the project including content analysis, storyboarding and module
design. More formal evaluations will take place on two levels:
a. Formative evaluation will emphasize whether the elements within the module are
accurate and follow best practices for use. This evaluation will employ faculty SME.
These individuals will be asked to review the learning module specifically for content
and best practices. The reviewers will be asked to independently review the modules and
provide feedback.
b. Usability evaluation will determine whether the module fulfills the following criteria:
i. Organization and flow
ii. Readability
iii. Overall effectiveness
iv. Navigation
v. Learning outcomes
The evaluation will employ learner volunteers from RCTC A+D student body. This
group will be given a short survey on the module with a summary interview after they
have completed the survey. Brief questions on knowledge will be included as a pre- and
post-survey to add an aspect of learning-effectiveness to the usability evaluation.
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Chapter V: Reflection
The creation of the products presented in this portfolio took place over the course of two
and a half years, while I was teaching full time in the Art + Design department at Rochester
Community and Technical College (RCTC) and completing the Instructional Media (IM)
graduate program. As modules have been completed, they have been implemented in the
classroom almost immediately. As a result, I have been able to continuously collect feedback that
I have applied to the next module under development. This process of continuing to build new
modules out of the experience gained from previous projects nicely mirrors the circular nature of
instructional design (ID) best practices. For this reason, I thought it important to include the
earlier modules (P1 and P2) in contrast to the two new modules (P4) made specifically for this
portfolio. My growth as an instructional designer and developer is clearly seen through the
broadening of my approach to eLearning Design Theory (EDT) from P1 through P4. Because ID
is so crucial to best practices in eLearning, this reflection will utilize the segmentation of the
ADDIE process: Analysis, Design, Development, Implementation and Evaluation. As the
objective of this portfolio is to provide a practical resource for designers and developers, this
chapter will reflect not only on the process through which the new modules were designed and
developed, it will do so through comparison to the older modules. I will emphasize areas of
learning that I believe are important points of consideration for any aspiring designer or
developer.
Analysis: The Importance of the SME
An effective analysis process brings together the client, Subject Matter Expert (SME) and
instructional designer. Within education, often these roles collapse into the same individual and
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that compression can, in some ways, diminish the ID process. Through working on the modules
presented here, I discovered how different approaches to the analysis, whether insular or
collaborative, may affect the overall success of the product.
Product 1 (P1) was supported by SME at a local university for whom the module was
created (although they are also the client, hereafter I will only refer to them as SME). As a result,
the creation of this module more closely followed a standard design process, separating the
instructional designer from SME. The initial analysis began with interviews with the SME and a
rigorous examination of need along with the audience that need would serve. Products 2, 3 and 4
were created for use in my own courses, so in effect, I functioned as client, SME and
instructional designer as well as developer. Although I consulted with additional SME for the
creation of Product 2 (P2), this module probably was the one created in the most insular way. I
was not able to get as much regular feedback from an independent SME throughout the process,
with most feedback coming during formative evaluation after the project was nearly complete.
Because the collaborative approach applied in P1 was preferred over the P2 insular
approach, I made a concerted effort to bring an independent SME into the process of designing
and developing Product 4 (P4). Need was informally established by the entire faculty the Art +
Design department, with informal discussions as to what type of learning was needed and how it
might be presented to the student learners. Thereafter, throughout the analysis for the
instructional design document (Product 3), I consulted with a faculty colleague, who functioned
as SME, providing feedback at every stage of the process. This included needs analysis and task
analysis as I was creating the ID document, script and storyboarding as I was going through the
development process, and user evaluation to determine whether the modules were functioning
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effectively. Feedback from the SME allowed me to understand whether I was on the right track
at every stage of the process of creating Product 3 (P3).
In looking at the modules, I can see the impact of the SME on their creation. The visuals
used in P1 were directly influenced by the SME. They are specific and consistent. P2, which
essentially functioned without an outside SME, might be referred to as the “least disciplined” of
the modules in that it is somewhat sprawling. Although it effectively uses segmenting in
breaking the module into accessible parts, it has, perhaps, too much information delivered in too
long-winded a style. Whereas, the modules of P4, in reaction to that effort, are much more pared
down and direct. One can determine, in looking at the three products, the effect and importance
of ID as a collaboration, with all the voices of stakeholders considered throughout the process.
Design: Teamwork and Objectivity
Design is the bridge between analysis and development. The creation of the ID document
is an important process in that it allows for an investigation of possibilities that will align need
with outcome. The document should be exhaustive in that it looks at the problem from all angles
while essentially telling the story of the project: who, what, where, how and why. Through this
portfolio process and, indeed, my entire time in the IM program, I have learned that my
background as a visual artist and educator makes me well suited to use innovative thinking when
commencing ID. I am already trained to look beyond the most immediate solution and to
consider all aspects of a problem with the support of targeted research. What has been more
difficult for me, also because of my background, is approaching the ID process with abstract
objectivity. This is made more difficult by the fact that the majority of products have been made
for my own use. Through this process I have learned the importance of design objectivity; I have

133
become better at separating my close attachment to the material, while analyzing how the learner
will efficiently transfer knowledge through their experience of the module.
If I could change something or add something to my experience in the IM program, it
might be to better engage in the role of instructional designer apart from SME or client. The
design for P1 provided the greatest opportunity for that experience. Working with an outside
SME as I did for that project has informed my approach to each subsequent ID project. It is
notable as well, that in each of the case studies referenced in the Chapter Two literature review,
the designers worked as a team or a committee to prepare the foundational ID. Although I
worked independently in the drafting of the ID document (P3), I strove to envision myself as an
objective instructional designer throughout the process and to work collaboratively with the SME
whenever I was able.
This ID document (P3) provides a solid and thorough foundation for the project, however
it is important to note that I did make some erroneous assumptions regarding development that I
will address in the next section. In this respect, it is important to remember that the ID document
will function as the proposed outcome, although not necessarily the ultimate outcome. I paid
particularly close attention to the creation of the content outline and the task analysis as the new
modules were primarily procedural. These were both essential to a very streamlined development
process. While producing the ID document, I imagined an independent developer who would
need these content descriptions to support the creation of the modules. As the developer, I was
able to confirm that they provided the necessary outline I needed to be successful. It was this
learned objectivity that allowed me to gain the necessary distance from my role as educator to
produce the essential underlying ID.

134
Development: Two Lessons
Prioritizing Objectives. The design and development of P4 needed to fulfill both the
objectives of the modules themselves as well as an objective of this portfolio, which is to
demonstrate effective use of EDT. Those two objectives did not always support one another. I
had decided that because both P1 and P2 had attempted to employ all of the Principles of
Multimedia Learning, that the new modules would try to focus instead on specific PML, most
notably multimedia, signaling, modality and segmenting. Originally my ID called for the creation
of two modules that did not exceed more than 5 minutes each and that were responsively
designed. As I began developing the modules, I immediately saw that these two requirements
were causing problems. As soon as I created the content outlines and then developed those into
storyboards, I knew that the modules were going to exceed 5 minutes, however, in consultation
with the SME it was determined that the overage was acceptable because the priority was to
effectively deliver the content. The proposed length was a desired but not necessary outcome.
Segmenting was still occurring between and within the two separate modules and was
emphasized within the design.
The greater problem was the choice to use responsive design. I began development of the
first P4 module as a responsive project in Adobe Captivate and after nearly completing the initial
slide outline, realized that responsive design would not allow for the adequate amount of
signaling that I felt imperative to both communicating the content and fulfilling my PML
objectives. Additionally, the use of modality to deliver textual narration rather than relying on
on-screen text would be inhibited by a lack of signaling, which would in turn inhibit the
effectiveness of the multimedia principle. Although responsive design is the current trend, in
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practice it did not support my learning objectives. It is important to recognize that we tend to
design for the best possible outcome, however whether we can deliver that outcome is dependent
upon the abilities of our development tools. I ceased responsive design and rebuilt the module in
non-responsive although scalable HTML5 format. In this case, as the developer as well as the
designer, I as able to shift my approach when I ran into problems, so communication was not an
issue. An important lesson is to make sure, when working with a developer, that those lines of
communication are kept open and a protocol for making change has been firmly established. Had
this project been designed by an ID team, with a developer aware of the limitations of responsive
design, the choice may have been avoided in the design process, saving precious development
time.
Applying What Was Learned. A review of each of the modules presented in this
portfolio will show some major changes in approach. P1 and P2 are much more complicated and
comprehensive modules than the more straightforward and streamlined P4. P1 was developed to
showcase PML and strives to incorporate each of the principles to a high degree. As was noted
by Dousay (2016) principles can both interact and contradict each other, so too much use may
have a negative effect. P1 was also developed with a particular demographic in mind – students
creating a research project featuring fairy tales – so its use of imagery was specifically directed
to engage with the personalization principle. Additionally, as a visual artist teaching within an art
and design department, I wanted to emphasize the look of the module, so I used color design to
signal the different segments of the module and the stop light motif as a consistent branding
throughout the module. Although it could be argued that the additional visual imagery violates
the redundancy and coherence principles, all the imagery supports the content of the module with
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the red, yellow and green of the stoplight aligning as visual metaphor to the use of copyright,
public domain and creative commons. Rather, to reduce redundancy, I chose to employ only one
fairy tale icon, the Little Mermaid, suggested by the SME because of its popularity with the
students. This theme is used consistently throughout the entire module, including the quiz
questions.
The approach to P2 varies in that it relies heavily on providing resources as well as
demonstrating technique with examples and screencasting movies. It employs a table of contents
that emphasizes segmenting within the module. P1 offers a resource page with multiple links at
the end of the module, whereas P2 offers a resource page for each of its three chapters,
enhancing segmenting. Although both modules could be used as online lessons, each is also
designed as an on-demand resource. P1 has an interactive pre-quiz and post-quiz to engage the
learner, while P2 uses review questions with immediate feedback. P2 also incorporates additional
types of interaction throughout the module. Like P1, P2 has color coding that is linked to each
chapter to help the learner understand their location in the module.
As noted above, the P4 modules are more targeted, addressing a single, although related
topic each. The ID limited the use of PML in order to reduce cognitive load and highlight fewer
principles (although it should be noted that the modules automatically, because of the
interrelatedness of the principles, employ more PML than my intentional focus, as seen in the
slide annotations in chapter 4). During design and development, both P1 and P2 were reviewed
to determine their most successful and least successful qualities, to apply or avoid in P4. For
instance, elements from the visual design that were carried over include using color as an
indicator of content change. As a result, each new topic area uses both color and a transition
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sweep to indicate change. These are both unobtrusive visual cues for the learner; both are
necessary as the latter fulfills accessibility standards whereas the former will not. Signaling –
using highlighting in coordination with the audio narration – is an important feature in the new
modules and is used successfully in P1 and P2. Text is used more sparingly in P4 and often only
as a visual accent to the narration. A greater use of image alone in P4 better fulfills the
multimedia principle. Modality is emphasized through the audio narration in each of the
modules, however in P4 it is streamlined to the essentials while still maintaining a friendly
delivery. The overall visual design is minimal and uncluttered. As in P1, the personalization
principle is utilized. In this case, student works of art are presented as real-world examples. The
repeated use of these images helps reduce cognitive load. Although valuable to demonstrate
technique in P2, to keep the modules short and help them load faster, screencasting movies are
not used in P4 and bulleted lists of text are much more limited than those presented in P1.
Portfolio products 1, 2 and 4 each demonstrate a visual design and development approach
that was intended to support the learning objectives of that module. The P4 modules might be
viewed as a crystallization of this process. Nothing is extraneous and every effort was made to
avoid violating the redundancy and coherence principles. The limitations that I gave myself as
designer definitely influenced the more streamlined and straightforward approach demonstrated
in these two new modules, however as noted above, the rationalization for the approaches taken
in each of the modules remains strong. Potential designers and developers, in using this portfolio
as a resource, may look at these as varying examples of how to solve the development problem –
there may be multiple solutions. It is important to recognize which will most closely align with
the learning objectives of the module in question.
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Implementation: Availability of the Resource
PML is particularly important in the development of modules, however the aspects of
EDT that most come into play in implementation is the constructivist theory of education.
Ideally, an eLearning resource is being provided so that the learner can independently engage
with the material. Quality eLearning should provide good opportunities for feedback, interaction
and authentic learning. Good eLearning also provides an experience that the learner feels
comfortable returning to whenever they need to and that also encourages them to continue their
exploration. I strove towards these goals in the design and development of the products presented
here.
Contemporary online education, particularly at the college level, delivers courses through
Learning Management Systems (LMS). Design software such as Adobe Captivate, which was
used in the production of these modules, provides for modules to be published as packages ready
to be uploaded to a LMS. This is an excellent option for those who are using eLearning modules
as scored coursework, however it also points out an important limitation of LMS: once the
student has completed the course, their access to the course materials ends. A printed textbook or
a hardcopy quiz might be kept as a resource for future use, however an eLearning module
embedded into a LMS lives only as long as a lecture, ironically relying on whatever notes may
have been taken at the time it was experienced. As contemporary education moves more towards
Open Educational Resources in an attempt to both take advantage of the broad availability of
online resources while lowering the cost of education, the issue of continuous availability drive
another option for implementation (Brown, Dehoney & Millichap, 2015; Jaggars & Xu, 2015).
As a result, each of these portfolio products has been offered as an open, online resource,
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accessible through a link that may be embedded into the LMS or passed on to a student who is
expressing the need for the resource.
Offering the modules as links has an additional advantage as well: it bypasses the
technical intricacies of uploading to the LMS, which might need to be done manually for each
individual course. If a link needs to be renewed and the module re-published, the upload process
to the LMS starts again. The intention of P4 was that the modules would be used throughout the
Art + Design department, across all courses as a way of creating uniform best practices for
documenting, formatting and submitting artwork. Additionally, the modules might be used as
resources by students applying for scholarships, exhibitions or jobs, who may or may not be
currently enrolled in an Art + Design course implementing the modules. The ability to share the
resources beyond the LMS as well as be able to easily embed into the LMS across multiple
courses were equality important objectives that implementation needed to address.
How the module will be implemented must be a part of the ID process, as it will
influence choices made in development. I observe my in-person and blended course students
regularly reviewing eLearning on their handheld devices, so I know that the visual design,
whether responsive or not, needs to be clear and readable on a small screen. Although I was
aware of and well-versed in mobile learning when P1 and P2 were designed and developed, I had
not yet observed this trend in my own students. Two years later I am seeing it in every course:
students using their smartphones to access stored documents, watch eLearning technical movies
as they do lab work, and accessing the LMS. I kept this in mind with the visual design of P4,
knowing that text, images, buttons and highlighting needed to be large enough for smaller
screens and successful implementation would need less clutter on a broader canvas. As a result,
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the visual design uses a wider aspect ratio found on most smartphones, graphic elements have
been kept to a minimum and color contrast has been closely considered to make sure that
highlighting is recognizable.
This link-based availability for P1 and P2 has gone smoothly and each module has gone
through at least one revision since initial implementation. It is important to note that eLearning
modules do require maintenance, especially those used as resources that include a good deal of
outside links. With this in mind, P4 simplifies outside resources into a downloadable resource
page rather than embedded links that need to be regularly monitored. This might be less
important for those designers and developers working in a corporate setting who might have
support technicians responsible for the technical aspects of implementation. However, in an
educational setting, it is likely that the client/SME/designer/developer is the educator, herself,
and also responsible for the delivery of the product. In those cases, the ability to rapidly publish,
revise and efficiently implement are strategies that should be built into the ID, as they have been
considered here.
Another choice that I have made with implementation is to allow these modules to be
used within an open educational resource context, so each of the modules has a share-alike
Creative Commons designation. As I am working with my educational institution to develop
online educational standards, I find myself looking for open source designations and gravitating
towards those resources. In some respects, this is a decision based on my position as an educator
– it is my hope that others will learn from and build upon the work I have done. I believe that this
is the future of education.
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Evaluation: Learning from the Learners
Evaluation is possibly the most difficult stage of the ID process because it requires
continually questioning effectiveness. All the right steps may have been taken however, if the
module does not translate into learning, then the analysis needs to be rethought. Evaluation
happens at many levels: throughout the design process, formative and user evaluation, learner
effectiveness evaluation and summative evaluation. These stages of evaluation are not unlike the
constant feedback process I must practice as an artist, so the necessity of evaluation was very
easy for me to accept and implement. It is also easy, however, as a solo designer/developer, to
get caught up in a single-minded approach. Feedback from others is necessary to create
successful eLearning.
P1 went through a rigorous evaluation process with user evaluation from the SME and
learning effectiveness evaluation carried out by a group of student learners who fit the
demographic for the module. Results of the evaluation showed that the module was successful
with the demographic for which it was designed. The students appeared to remain engaged
throughout the module and a pre-quiz and post-quiz demonstrated learning. A survey measured
attitudes towards the module, which were overall positive. P2 did not have as formal an
evaluation process. It was reviewed by several faculty, however it did not go through a studentbased learning effectiveness evaluation. More rigorous formative evaluation would have been
helpful, in particular regarding the use of screencasting movies, the length of the module and the
relative success of segmentation.
A selection of Art + Design students reviewed the P4 modules and completed an
evaluation packet for each module to measure learning effectiveness and satisfaction. Each
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evaluation packet (Appendix A) included baseline questions to gather information about the
reviewers, a pre-quiz measuring both perceived knowledge and confidence level along with three
knowledge questions, a post-quiz covering the same material to show any change and a 5-point
Likert scale survey to measure how the learners felt about the module. Nine students volunteered
to complete the evaluations. Because the students were self-selected, the demographic was quite
mixed and representative. The pre-knowledge level varied tremendously. Although two-thirds of
the students had a photography course, none had more than a basic course. Digital and online
skills were equally mixed. As the modules are intended for students at all levels, this was a solid
representative demographic. A mix of devices was used to experience the modules with only one
student reporting browser difficulties.
The pre- and post-quizzes incorporated questions regarding perceived knowledge and
confidence with results showing a substantial increase in confidence with the material as well as
an increase in knowledge. The knowledge increase was less substantial for the Formatting and
Submitting Art Work (FSAW) module due to the fact that several students overestimated their
knowledge on the pre-quiz. Survey responses for FSAW also showed that some information was
confusing and this might be seen in the confidence level for FSAW remaining lower than for
Documenting and Submitting Artwork (DAW). For both modules, students performed better on
the quizzes by nearly the same amount, however I am not entirely satisfied with the quiz
questions. As this was primarily a qualitative evaluation, I kept the quiz questions short and in
alignment with the modules. To more effectively measure learning, I believe that the evaluation
quizzes should be more comprehensive.
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The 5-point Likert scale survey focused on learner attitudes and whether they felt that the
modules were effective and satisfying. Learner satisfaction remained acceptably high throughout
the survey with DAW scoring an average of 4.22 and FSAW 4.15. Students seemed genuinely
happy with the modules with most students comfortable with the length, simplicity and quality of
examples. While several students felt DAW was possibly a bit long, others would have liked
more information in FSAW (the shorter of the two modules). The additional comments showed
that several students had difficulty with the material in FSAW, in particular terminology that at
times was found confusing. My approach to both modules was to provide the minimum of
information presented in as direct a manner as possible. I believe that the digital concepts
presented in FSAW are more difficult than many students expect – they have grown up in a
digital age so assume they understand the material. When presented with best practices, their
lack of knowledge may surprise them. This is supported by the overly high pre-knowledge scores
many students gave themselves, especially for FSAW. Future, more comprehensive evaluation
might bear out this theory. It might also suggest that FSAW be broken down into two separate
modules, each with more elaboration on detail. Adding a terminology page to the module, or
pop-up windows that would add more information about the term at its location, might be
helpful. Quick facts regarding terminology may also be added to the resource page.
Creating the evaluation forms themselves were a learning opportunity. In reviewing the
responses, I better understood what additional questions may be useful in the future. Indeed,
once I had disseminated the forms, I realized that it would be useful for me to know what kinds
of devices the evaluators used, so I asked each reviewer to add this information to the form
before they returned it to me. During the development I tested the modules on various browsers,
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discovering problems with sound and closed captioning created by individual browser settings.
When embedding the modules, it will be important to note that trying a different browser may be
the best option to solving a perceived operational problem.
Overall, response to the modules was positive, if not perfect. The evaluators were
generous in their feedback, with most adding that they appreciated the clarity, ease of use and the
good examples that were given. Several expressed a desire for more information, which may be
easily added through the augmentation of resources. The collected evaluation data may be
reviewed in Appendix A.
Summary
Through this portfolio, I have used the ID process to create several products that
demonstrate best practices in the development of eLearning, while also applying the ID process
to observe the progression of my work. Each product demonstrates an adherence to eLearning
Design Theory, with an emphasis on the use of PML to ensure that learners are stimulated at the
appropriate cognitive level. The importance of the ID process, as well as the consistent feedback
of stakeholders in the creation of such time-consuming products, cannot be emphasized enough.
For those who might be saddled with the triple crown of client, SME and designer/developer, I
hope that this portfolio is helpful as a guide towards best practices. Even as new approaches take
hold, such as responsive design, virtual reality, game design and scenario-based learning, it is
good to keep in mind that the Principles of Multimedia Learning remain the foundation of best
practices in eLearning design, while the pedagogical support found in eLearning Design Theory
ensures that learning objectives will be effectively aligned with design.
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Appendix A: Evaluation Instruments
This appendix includes the evaluation instruments used to gather learner feedback on
Product 4 as well as evaluation results. After the completion of the evaluations, a review
revealed that wording on the instruments was not entirely accurate. Because the objective of this
portfolio is to serve as a resource for instructional designers and developers, this preface
addresses two changes to the instruments that should be made in order to more accurately
represent the evaluation objectives:
1. The title of the instrument should be changed to: Learner Summative Evaluation;
2. An additional statement should be included in the survey instructions outlining the focus
of the Task #2 Survey on learner satisfaction.
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Product 4 Evaluation: DAW
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Product 4 Evaluation: FSAW
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Product 4 Evaluation Results

Learning Effectiveness Evaluation Results for eLearning Modules
All survey responses are on a Likert scale of 1-5.
Quiz results are on a 3 point average.
Results are based on the averages of 9 participants in the learner group.

Documenting Art Work (DAW)
PreKnowledge
Quiz (3 pt)
Confidence

2.67
1.30
2.67

PostPositive net change
3.78
1.11
2.44
1.14
4.44
1.77

Survey
Averages
Information delivery:
4.56
Length of module:
4.11
Level of learning:
4.56
Likeliness of return:
3.67
Overall experience:
4.22
Total of Averages:
4.22

Formatting & Submitting Art Work (FSAW)
PreKnowledge
Quiz (3 pt)
Confidence

3.00
1.44
2.22

PostPositive net change
3.39
0.39
2.56
1.12
3.67
1.45

Survey
Averages
Information delivery:
4.33
Length of module:
4.22
Level of learning:
4.22
Likeliness of return:
4.00
Overall experience:
4.00
Total of Averages:
4.15
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